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(57) [Abstract] 

[Problems to be Solved by the Invention] 

While showing tape running property and other mechanical 
property which are superior itrecords servo signal for tracking 
to optical it offers possible magnetic tape . 

[Means to Solve the Problems] 

magnetic tape (1) as recording surface has magnetic layer (4). 
which carries out the role in one side, includes group board 
(2) which at leastpossesses 2 inorganic particle as unrecorded 
siuface is included layer on side of the other. 

As for magnetic tape (I), for servo tracking regular pattern 
main domain of other of unrecorded surface side has domain 
which possesses optical property whichdiflfers in unrecorded 
surface side alongside longitudinal direction of tape. 

Layer on unrecorded surface inorganic particle of outermost 
layer is large in comparison with inorganic particle of layer 
under it makes feature. 
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Claims 



[lf*S2] 

fiiBm 1 (omom^ni'f)^. mum 2 omo 
[»*a3] 



[Claiin(s)] 
[Claim 1] 

With magnetic tape which has respective recording surface 
and group boardwhich possesses unrecorded surface for both 
sides, as for aforementioned recording surface including 
magnetic layer, as for aforementioned unrecorded siu-face 
including2 inorganic particle is included layer at least, as for 
aforementioned 2 layerincluding first outer layer and second 
inner layer , as for aforementioned first layer. Although only 
improvement reflectivity is lowered, including inorganic 
particle of sufficient size, as for aforementioned inner layer, 
inorganic particle ofaforementioned first layer including 
inorganic particle of size whichdifiFers, servo shaving quality 
which is improved by size of inorganic particle 
ofaforementioned second layer, is granted running property 
and electrical conductivity of the tape to aforementioned tape, 
magnetic tapeo 

[Claim 2] 

magnetic tape© where inorganic particle ofaforementioned 
first layer, is large incomparison with inorganic particle of 
aforementioned second layer, states in the Claim 1 

[Claims] 

Aforementioned unrecorded surface, for servo tracking has 
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regular pattern in the longitudinal direction of aforementioned 
tape, magnetic tape© where aforementioned pattern non- 
pattern domain of aforementioned unrecorded surface has 
optical property whichdiffers, states in Claim 1 

[Claim 4] 

Aforementioned optical property, including absorption, 
refraction ortransmission of light, absorbance^ reflectivity of 
light which possesses the predetermined wavelength which is 
used, for servo tracking of aforementioned pattern and 
theaforementioned non- pattern domain of aforementioned 
unrecorded surface or difference of transmittance is 
approximately 10% or more, magnetic tapCo which is stated 
in the Claim 1 

[Claim 5] 

Aforementioned inorganic particle is carbon black particle, 
magnetic tapCo which is stated in Claim 1 

[Claim 6] 

size of particle of aforementioned first outer layer, is range 
ofapproximately 0.08;mu m from approximately 0.05;mu m, 
the magnetic tapeo which is stated in Claim 1 

[Claim 7] 

size of particle of aforementioned second inner layer, is rstoge 
ofapproximately 0,035;mu m from approximately 0.02;mu m, 
the magnetic tapCo which is stated in Claim 1 

[Claim 8] 

Aforementioned magnetic tape, while being a aforementioned ■ 
substrate and aaforementioned second layer, furthermore 
including metal of the low melting point which is arranged or 
layer of metal alloy, magnetic tapeo to whichaforementioned 
servo tracking pattern includes cavity which was formed to 
thelayer of aforementioned metal or alloy, states in Claim 1 

[Claim 9] 

magnetic tapCo where aforementioned servo tracking pattern 
from approximately 0. 1 ;mu m width of approximately 30; mu 
m and, has depth to the thickness entirety of description above 
thin layer from approximately 1/3 of the thickness of layer of 
aforementioned metal or alloy, states in Claim 8 

[Claim 10] 

With magnetic tape which has group board which possesses 
recording surface and unrecorded surface respectively in both 
sides, as for aforementioned recording surface including 
magnetic layer, as for aforementioned unrecorded surface 
includmg 2 the inorganic particle is included layer at least, 
aforementioned magnetic tape on theaforementioned 
unrecorded surface for servo tracking to have regular pattern 
in the longitudinal direction of aforementioned tape, as for 



Page 5 Paterra Instant MT Machine Translation 



JP2001067652A 

[Iff ^« 111 

12] 
13] 

H5l2«fliJiELlv^^->A<, MffiT^-:^©^* 
:&l£](Dx-vv(c||K»l;S@^*iflilcJ^LTltlfil 

CM*S14] 
15] 

Specification 

[0001] 



2001-3-16 



aforementioned pattern, Non- pattern domain of 
aforementioned unrecorded surface it possesses optical 
property which differs, magnetic tapeo 

[Claim 11] 

It possesses recording surface which includes magnetic layer 
in one side, with magnetic tape which has group board which 
at least possesses back coating system of 2 first outer layer 
and second inner layer which include carbon black particle 
are includedlayer on side of other, aforementioned back 
coating system for servo tracking which possesses optical 
property which aforementioned non- pattern domain differsto 
longitudinal direction of aforementioned tape, includes 
regular pattem,magnetic tapeo 

[Claim 12] 

Description above regular pattern substantially extends 
alongside length of aforementioned tape, magnetic tapeo 
which includes the pattern which possesses mark and is over 
again arranged, states in Claim 1 1 

[Claim 13] 

Description above regular pattern, substantially extends to the 
horizontal in edge of longitudinal direction of aforementioned 
tape vis-a-vis perpendicular axis, magnetic tapCo which ■ 
includes pattern which possesses the mark and is over again 
arranged, states in Claim 11 

[Claim 14] 

With method in order to produce record tape. 

As recording surface magnetic layer which carries out role in 
one side,step which offers group board which possesses first 
outer layer whichat same time includes inorganic particle and 
back coating system which includes the second inner layer on 
side of other and, 

Irradiating light beam to aforementioned back coat layer, it 
includes the step which in aforementioned back coat layer 
forms detectable cavity in optical,methodo 

[Claim 15] 

methodo which furthermore includes step which forms 
cavity of plural in aforementioned layer, states in Claim 14 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards magnetic tape which can record servo 
signal for tracking to optical. 
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(runnability)i:<fea)^ffifl<Ii^14$n^L-0-0. 
[0002] 

!f# '<>T >(Serpentine)S^ a a^"-::^© 

(ATFrAutomatic Track Finding)i:l'¥lStl'S)-9-— 

[0003] 

•9— K5.'y*> ^^->xt A icii w iS^^vfc-y- 

fztX\t. B*lli^ffF^ii«m 82626/95 

$?l 30 h^v<p&.±vmm^iz. S*B^^I*^ 

«S 82626/95 -^(Di*— 7Kh^*y*>^/vXxA 
[0004] 

CCD^^jSli. ias^(»a){iJi:(±s>ycD^-:^(7) 



Especially, this invention while tape running property which 
is superior (runnability ) withshowing other mechanical 
property, regards magnetic tape which can record servo signal 
for tracking to optical. 

[0002] 

[Prior Art] 

Generally, recording density of magnetic tape is low, this 
originates in low truck density. 

recording density of especially sir pentyne (Ser pentine ) type 
magnetic tape is low in the typical. 

helical scanning magnetic tape which uses servo tracking 
system which on one hand, automatic truck fine Dinh ^ 
(ATF: automatic Track Finding ) withis called has high truck 
density in comparison with sir pentyne type magnetic tape 

[0003] 

Be able to provide servo system which is built in in servo 
tracking system which isproposed in regard to sir pentyne 
type magnetic tape, here in same truck as data truck on 
magnetic recording layer servo signal entry rare -S. 

As for servo tracking system furthermore, system where it can 
provide truck of servo signal dedicated in magnetic recording 
layer is included. 

pitch of data truck no 10 micron ones is small to for example 
Japan Japan Patent 82626/95 number,servo control system 
which is is disclosed. 

With this system, it can provide dedicated truck for servo 
information on magnetic recording layer,servo regeneration 
head of plural is used for reading of servo signal. 

But, quantity of servo regeneration head with increases of 
quantity of trubk has necessity to increase with this 
technology . 

That with this system and conventional other servo truck 
system it is used for therecord of inside data of side of 
magnetic tape for servo tracking, thesame side is used, data 
recording territory reduces means attendantupon this. 

This deficiency, when truck density it is above approximately 
30 truck concerning 1 millimeter, has been conspicuous in 
servo tracking system of Japan Japan Patent 82626/95 
number. 

[0004] 

It can overcome this deficiency, on side of tape which is 



Page 7 Paterra Instant MT Machine Translation 



JP2001067652A 



2001-3-16 
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fctxii P9297914;jP6139549. KR9406847 fc 
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± 12 O ?l ffl IC J: o r S ffl $ 4 
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fe*<^^b•t'&^-T•^'>yl:»ljlT■f-::'lc/^• 

•So 

[0006] 

[fs^coms] 

[0007] 



opposite torecord (magnetic ) side servo tracking system is 
arranged with . 

This kind of system is owned in same person and we are 
stated inapplication U.S. Patent SN09/191,321 which is in 
co-pending, this is invoked with the quotation . 

system which is stated in U.S. Patent SN09/191,321 when it 
contacts with the light source, has utilized pattern which 
includes dye or other material which changes color, because 
of this servo tracking of tape becomespossible. 

[0005] 

coating or layer is granted to magnetic tape on side which 
isopposite to recording surface of tape is many. 

This kind of coating is called "back coating " layer. 

back coating layer is designed in order to improve several 
mechanical property of tape. 

running property of tape (Passing for example reading or 
recording head, stability of tape at timeof "Running" which it 
does) or durability can be improved by granting the for^ 
example appropriate back coating, 

carbon black or other binder resin and inorganic pigment are 
included in back coating layer , is many . 

for example JP9297914. JP6139549. KR9406847 and U.S. 
Patent 4,578, 31 1 were referred to to be. 

To tape back coating iis granted is stated in U.S. Patent 
SN09/191,321 whichis invoked with above-mentioned^ 
quotation in addition to coating where color for servo tracking 
changes. 

[0006] 

[Gist of Invention] 

objective of this invention mechanical property which is 
superior is to offer the magnetic tape which possesses 
multilayer back coating system which possessing and servo 
tracking pattern tryare done etching that directly in back 
coating. 

[0007] 

this invention, recording surface in one side, at same time 
unrecorded surface is the magnetic tape which is included on 
side which is opposite to recording surface. 

magnetic layer is arranged on recording surface. 

novel multilayer back coating system which at least includes 
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[0008] 

So 

[0009] 



2 inorganic particle Is included separatelayer is arranged on 
unrecorded surface, particle of outermost layer is large 
incomparison with particle of inner layer. 

particle where outer layer is large, in order running property 
and electrical conductivity of tape only improvement to lower 
reflectivity, has sufficient size. 

Small particle of inner layer in order to grant servo shaving 
quality which isimproved to tape has sufficient size, 

[0008] 

back coating system of tape of this invention has pattern 
where one for servo tracking which is arranged alongside 
longitudinal direction of tape is regular. 

servo tracking pattern may include for example hole or cavity 
or other consecutive separate mark in back coating. 

In addition as for pattern, it is possible to include 
continualline or slot which becomes depressed. 

pattern can be formed back coating etchings shavings ; 
engraving or is calcined or niakinguse of laser to for example 
mechanical by . 

step which forms servo tracking pattern is called here "servo 
shaving " with. 

You can distinguish optical property of mark which was 
formed in thisway wiUi optics tracking device unlike those of 
non- pattern domain of back coating. 

As for pattern which was formed with for example laser 
etching it can form theconsecutive hole or slot which is 
provided in back coating. 

When it can direct to back coating light source, pattern of 
cavity thenon- pattern domain of back coating which encircles 
that with embodiment whichdifFers absorbs or reflects light, 
or. 

These difference are detected with optics detector , are treated 
with signal processing vessel, servo system which makes 
characteristic of tape fixed canoperate. 

With pattern , when tape runs, servo tracking becomes 
possible, the truck density of tape improves. 

[0009] 

this invention mechanical property which is superior offers 
multilayer back coating system which makes thepossessing 
and high quality servo shaving possible. 
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[0011] 

50nm cfcy 

lS^|40nm*^(D¥l^I^^-^X^=ft-r^)/Jv$/ci:«® 

to 



[0012] 

^m^7L^m%^-':ft.ni^ s/n ttfccti; 



this invention achieves both of above-mentioned objective 
multilayer back coating system isutilized with , with 
multilayer back coating system, when operating outer layer 
whichcontacts with tape roll, has sufficient surface roughness 
in order to grant mechanical property which is superior, 
furthermore, surface roughness is low, namely 
belowpossessing smooth surface or layer of inside possessing, 
servo pattern shaving is improved with that. 

[0010] 

In order to offer high quality servo shaving and tape running 
property, back coating has preferably uniform flat smooth 
surface. 

But, provide smooth coating with several mechanical 
performance of tape deteriorate, is. 

In tape which for example very possesses smooth back 
coating, movement of tape of transverse direction is scanty, 
friction between tape and the tape roll is large, modulation or 
stacking of tape is a defective case. 

When back coated surface is made rough, you improve 
electrical conductivity^ thermal conductivity and mechanical 
property, but quality of servo shaving decreases. 

[0011] 

roughness or smoothness of surface is function of size of the 
inorganic particle which is used for back coating. 

When particle is large, when surface is rough, particle issmall, 
surface becomes smooth. - ■ 

Therefore, with this invention, most as for back coating layer 
of outside (It possesses large average size in comparison with 
for example approximately 50 hm . )including coating or film 
which large possesses inorganic particle, the inner layer (It 
possesses average size under for example approximately 40 
nm. ) includes coating or film which small possesses 
inorganic particle. 

If it is a desire, it is possible to provide inner layer of one or 
more. 

[0012] 

As for this invention, while magnetic tape which gives servo 
information withoutreducing data domain and, high S/N ratio 
and maintaining tape running property whichis superior 
without impairing mechanical property of tape which is 
grantedwith magnetic tape and back coating layer which give 
information for servo tracking the magnetic tape which gives 
servo information and, magnetic tape which possesses high 
truck density and, magnetic tape which possesses large 
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recording capacity is offered. 
[0013] 

Various other obj active ^ features of this invention and 
benefit which isannexed to that it resembled through several 
drawing or drawing andrelation of attachment where 
reference number which resembles is attachedattaching to 
portion which corresponds, when detailed description below 
isread, you can understand, because well, are recognized in 
fully. 

[0014] 

Below {detailed description of desirable Working Example }, 
referring to Working Example where this invention which is 
shown in drawing of attachment is desirable, furthermore you 
explain the magnetic tape of this invention. 

[0015] 

As for magnetic tape 1 which is shown in Figure 1 including 
substrate 2, itcan provide magnetic layer optical interlayer 3 
as top layer which is adjacent tothat on substrate 2 4. 

magnetic layer 4 carries out role as recording surface. 

It can provide multilayer back coating system on side of other 
of substrate 2, thisincludes outer layer 6 which includes large 
inorganic particle in comparison with particle of inner layei' 5 
and layer 5 which include inorganic particle. 

[0016] 

It is used here, "recording surface " with term which is said 
means siu-facewhich is used for magnetic recording, is used 
here "unrecorded surface " with term which issaid means 
surface which does not relate in magnetic recording . 

[0017] 

magnetic tape 1 linear (linear ) or is good even with those for 
sir pentyne recording system,magnetic layer 4 includes scan 
direction of tape and data truck of the parallel plural. 

When operating, head unit which possesses magnetic head of 
specified number itmoves vis-a-vis magnetic tape 1 , changes 
data truck, record or regeneration does data on predetermined 
data truck. 

truck is changed, position attaching each magnetic head on 
theappropriate data truck with , in order it records or 
regeneration, the servo tracking is done. 

[0018] 

Layer 6 is outermost layer which is on nonrecording side of 
magnetic tape 1 . 
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a—T^^^^fvT.xA 7 <Dji(D^>J?<D'>^i:<i:4, 



"outermost " With word which is said means layer which is 
placewhere most it is far from substrate 2. 

Layer 6 includes inorganic particle of sufficient size in order 
to grant mechanical property^ electrical conductivity and 
heat discharge property which are superior in tape. 

There is a modulation of movement, (Between for example 
tape and tape transport roller ) friction and tape of the tape of 
for example transverse direction and a stacking of tape in 
mechanical property . 

inorganic particle which possesses diameter of approximately 
100 nm fromapproximately 30 nm it is useful as this 
objective. 

inorganic particle which possesses size of range of 
approximately 80 nm from approximately 50 nm in Working 
Example where present time isdesirable, is used for layer 6. 

[0019] 

Layer 5 is inner layer which is on unrecorded surface of * 
magnetic tape 1. 

Layer 5 includes small inorganic particle in comparison with 
particle of layer6. 

With small particle , (Comparing with layer 6 ) smooth : 
coating which makes servo pattern shaving quality which 
issuperior possible is formed 

inorganic particle which possesses diameter of approximately 
80 nm fromapproximately 10 nm it is useful as this objective. 

inorganic particle which possesses size of range of 
approximately 35 nm fi^om approximately 20 run in Working 
Example where present time isdesirable, is used for layer 5. 

magnetic tape 1 if it is a desire, may include additive inner 
layer. 

[0020] 

Layer 5 and 6 forms those which together "back coating 
system " (Figure 1 7) with are namedhere. 

back coating system 7 may include additive layer of 
transparent or stain. 

unpatteraed portion of domain it is possible to form servo 
tracking pattern whichpossesses optical property which differs 
on back coating system 7. 

servo tracking pattern each of layer of preferably back coating 
system 7 etching is done at least in the one part 

Limitation is not done. It is displayed optical property referred 
to here as absorbance or reflectivity of light 
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[0022] 



[0021] 

Figure 2 servo tracking pattern shows method of one in order 
shaving V etching or engraving todo in back coating. 

As shown in Figure 2, putting predetermined spacing in 
transverse direction of magnetic tape 1, laser beam 41 of plural 
which was irradiated parallel from therespective laser light 
source 40 which lines up, direction A back coating system 7 
whichruns etching is done with velocity which is decided 
beforehand. 

pattern 210 is formed with laser beam 41 . 

As for irradiation condition of laser beam 41 in order to give 
marks calcining mark or cavity which engraving is done in 
back coating system 4 without giving damage to substrate 2 or 
layer 3 and 4 of recording side of tape,it is good to adjust. 

As for pattern 10 which was formed to back coating system 7 
which is shown in the Figure 2 etc without being shown with 
reduced scale, number of (It is shown in Figure 2 as 4. ) 
linescan change. 

As for size and depth of mark of pattern 10, whenapplying 
light or laser beam on back coating which patterning is done, 
itis something which can recognize mark light intensity which 
with the pattern it is reflected or is absorbed, or is measured 
with . 

pattern 10 which is shown in Working Example which is 
illustrated to the Figure 3 includes continual line of plural 
which possesses the specified width parallel to longitudinal 
direction of magnetic tape 1. 

You can adjust width w of each line and scatter of thickness 
of pattern 10, output power of beam diameter and laser beam 
41 is adjusted witii. 

In this Working Example, as for beam diameter from 
preferably approximately 0.25 ;mu m with 30;mu m , from 
especially approximately l;mu m with 25;mu m , as for 
output power from preferably approximately 1 mW with 
approximately 1000 mW , they are 100 mW from 
theespecially approximately 10 mW. 

pattern 10 is formed before using magnetic tape 1, or is 
possible to beformed with record and use of regeneration 
driver which possess illumination means. 

[0022] 

Generally, pattern 10 is formed over total length of back 
coating system 7 whichcorresponds to length of magnetic 
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/^^i-^fiJU 10' IC*fLT3t!^W=i>l>7;^h^ 
[0023] 

l0^i[§lfr^Cli:lcj:c.Tf#f>ti^o 



lS^':;i/a:^;i/,^(push-pulI method)*fcli 3 f 
— AJS(three beam method)'iSi:^fflt^T3t!^-9- 

-;t5«l^icj:o-cfflia$*ir-9— 7t?h7'>+>y 

[0024] 

(0® ICS* LTSE<f* ipi icsft-r -So 

•5 J:3lcfi*>*ifciji»«:U-if ni:if(03t3S 30 A^ 
Jte-Alt-?-(D^L/>X31 ICj:o-cmS<Dtf- 

^'>7.xA 7 ic}^fi6$tvf=/<^'-> 10 icay. 

€ 6 (D*§l^ai*fc(ia^ 7' (C^oTSiSLI- 
■5. 

e-Asi*ff*u<i±/^^-> 10 a)iii(D*ij:y 

Jta)*l-l*gH® 6 10 \zJ:oX 

filtL. Alt^l6]i:(*5*t(D^|p)lcjiff-r-6t 
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layer 4, but as for domain whichmeans with that pattern is 
formed as for limitation it does not makethis. 

pattern 10 forms optical contrast vis-a-vis non- pattern 
domain 10' of back coating system 7. 

Some time ago, as expressed, data truck of magnetic layer 4 
can be formedin same way as pattern 10 parallel to 
longitudinal direction in recording side of the magnetic tape 1, 
but data truck (not shown ) with relative positional 
relationship of pattern 10 is not limited. 

[0023] 

optical contrast of pattern 10 and non- pattern background 
which encircles thatuncommonness trains light intensity 
which it is absorbed or is reflected,or, it is acquired with 
light which possesses predetermined wavelength the pattern 
10 is irradiated by , 

Or strength of reflected light being detected, being treated 
with optics servo mechanism for example push-pull method 
(push-pull method ) or 3 -beam method making use of (thr ee 
beamm ethod ), etc try to do the servo tracking. 

optics servo mechanism is usually adopted in order to achieve 
optics servo control with thevarious optical disc. 

[0024] 

servo control which is based on contrast of strength of 
reflected light whichis done making use of push-pull method 
can be done like below. 

In Figure 4, magnetic tape runs in vertical direction vis-a-vis 
aspect of the paper where Figure 4 is shown. 

Light in order multilayer back coating system 7 to face, is 
given out from semiconductor laser or other light source 30 
which isplaced. 

After that with lens 3 1 light collection it does light beain to 
predetermined beam diameter,passes half mirror 37, it hits to 
pattern 10 which was formed to back coating system 7 and 
back coating system 7, scattering it does witti surface or 
cavity 7' whoselayer 6 is rough. 

As for beam diameter it is good to be somewhat small in 
comparison with width of line of preferably pattern 10. 

In light it reflects with outermost layer 6 and pattern 10 , there 
are also somewhich are advanced to direction which is 
opposite to incidence direction. 

It reflects reflected light with half mirror 37, changes 
direction andstrength of reflected light is detected here 
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^tiithtz5.fftmt^&^ 33 vn^mmz^ 

«^ail§fc«J:i;/*fc(i1l^::''p-li'y1^l::<fcoT. 
■b— H?K7-v+:^y:>"D4z-v9- 34 liSWitro^ 

e-A3iaA<4es^«;-e&-i)ii^, e-A 35 

t•-A!iltlc£:&J^«i^4A<^:^L-Cl^Sig^ 
6 *fcl±El 7 IC;S$tii)J:ai::t:-A 
35 A<**iSlz£*fcl±:&a)L^•rtlAMC■rt^-r 

zom^. -9— 7t?h^-y=^^>^^:^a-tr-v-y-34li{» 
34 OiEMS^a 35 icflSti/N-yK 36 ^ 0 

JS^lC't4af*ltf,*i-cr;l->h7-V'5?jt^SI$2 
[0025] 

/^^t-> 10 rofi 3 #|[g)l*»SL<l*$il 
0.25 /a m 50;u m Bf!i.7—:f 1 

i{g w *<iSii| 0.25// m ^m<D^'a. i^^—^ 10 © 

tiMU^^ fiSra)SE^I^^?t,^■^^fi<^:/^^^i:Eg 

lc^■ct•-A$m3t■r*ciA<ait■cfc-5A^c, 

4i w 50//ni Sffix-St, /^^i— > 10 roS& 

/^^— > 10 (Dff*U^fli w 0.25//m A^C> 
$!) 30//m•Cfcy,1tlC$i)0.8//InA^blKl25^m 
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entering photodetector 33. 

reflected light which is detected being converted by electric 
signal with the detector 33, is sent by servo tracking processor 
34, signal is treated with servo control system here. 

With detector and/or signal processor , those of reflected light 
from of layer 6 you can distinguishquantity and intensity of 
reflected light from pattern 10. 

servo tracking processor 34 analyzes strength of reflected 
light. 

When beam intensity is left-right symfnetry, as for center of 
beam 35 as shown in Figure 5, it is on center line of width of 
line of pattern 10,it means . 

This state with "on truck " state , namely appropriately 
position is the state which is attached on data truck where 
magnetic head becomes symmetry of magnetic layer 4. 

When left-right symmetry characteristic omission it has done 
in beam intensity, as shownih Figure 6 or Figure 7, beam 35 
in center line has slipped in the any of left or right, it means . 

As for this state with "off truck " state , namely as for 
magnetic head position it is not attached appropriately 6n data 
truck which becomes object of magnetic layer. 

In this case, that it moves to appropriate position which in the 
driver 35 of magnetic head 34 is shown magnetic head 36 in 
Figure 4 you indicate the servo tracking processor 34. 

As a result, magnetic head 36 position being attached 
appropriately with the driver 35 , achieves "on truck " state. 

[0025] 

width w (Figure 3 reference) of pattern 10 is approximately 
50;mu m from preferably approximately 0.25;mu m, but it 
changes somewhat according to the width of magnetic tape 1. 

When width w is under approximately 0.25;mu m, optical 
detectionof pattern 10 is obstructed. 

Because because, even with technology of recent beam light 
collection is done is difficult that much to small diameter. 

When width w exceeds approximately 50;mu m, density of 
the pattern 10 as shown in Figure 3, decreases to point to 
which pattem includes multiple line. 

width w where pattem 10 is desirable from approximately 
0.25 ;mu m with approximately 30;mu m , is approximately 
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[0026] 
[0027] 

x-3^CDi|Jl:^fp](C 2 *fi^^U±CD(4aiC 2 O W± 

(±m?S-3fcacDV-^$^t; 1 oW±CD^f;U- 

t/jaSffliJlciEBLT^icfcl^e 

[0028] 

set. (2)^mai»±^i±^S«t^Sci:. fccfc 
i;(3)^-^5SaS(BOT)^/ciix-:/i§aS(EOT) 

[0029] 

<D^^^\tn^w^tz\tm!k\t^^mt^tz 



25;mu m from especially approximately 0.8;mu m. 
[0026] 

pitch (Figure 3 reference) of pitch p. namely line or mark of 
pattern 10 not to be smaller than width of data truck which 
was formed on magnetic layer 4 and is integer multiple of 
width of data truck, it isdesirable . 

[0027] 

mark or line of pattern 10 putting in place predetermined 
spacing, isarranged over entire width of magnetic tape 1, or 
even if center part of the tape or among lateral amounts places 
predetermined spacing on one hand is possibleto arrange mark 
or line of one group which is arranged in the transverse 
direction and. 

To transverse direction it is possible to position of 2 site or 
more to arrange mark or line of group of 2 or more, tape 

for example same number or two which can include mark of a 
quantity whichdiffers or it is possible to both side portions of 
tape to arrange the mark of group above that, same number or 
to center part of tape and on one side of lateral amoimt to 
arrange mark of group of one or more which includes mark of 
a quantity which differs it ispossible, same number or it is 
possible to center part and both sides of tape toarrange mark 
of group of one or more which can include mark ofa quantity 
which differs. 

total number of mark (Or line) which forms pattern 10 is 
divisors of thequantity of data truck of preferably magnetic . 
layer whichever. 

[0028] 

Above-mentioned sort, back coating layer carries out several 
fundamental functions in typical, (1) offers tape running 
characteristic which it is satisfied during thisfunction, (2) 
antistatic characteristic is offered, and (3) tape starting edge 
(BOX ) or tape terminal (EOT )is detected includes . 

Furthermore, back coating of this invention offers medium in 
order to keep servo tracking mark. 

back coating inorganic particle which is dispersed to binder 
resin includes uniform blend to typical , substantially. 

[0029] 

back coating layer 5 and 6 may be formed with just inorganic 
particle , but binder is includedin order to improve running 
characteristic and/or durability of preferably magnetic tape 1. 
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m wot^^m 90%-c?fey. cfcy»*L<ii$?) 20% 

[0030] 

p-A7-trx-h:^pe7|->K^>Si:). 
ctLbCD/W^'S^'liffSUIiiKi 2,000 ;;i^e>^ 

206,000 <D»¥i^^i^^»^w-r^o 

/U>^mmit. tKP+i/;u». *;t/7n+v;u 

y-t^^iuS. «!EKx7.i^;uS*fc(i-t<D 
xTK^'va. aWS^S. *;i.7t^- T 

[0031] 

gn/^V^7=3-xY><fS 6 (*»*L<I*$?) 7nm 
50nm T?feoT. <>:y *L<li$?I 5nm A^ 
30nin t?fcoTs fitff*L<tt$?I 9.0mn 
12.0nm Ra ^ ^-f^o 



250nm TJfcoT. <fcy»*L<li$?) 50nm 
200nm T?&o-C. St»*L<(i$?) SOnm ;!)^b$?J 
120nin V&i> 10 Rz i^t^o 



It fluctuates with size and types of particle, weight% of 
inorganic particle for binder from preferably approximately 
1% with approximately90%, approximately is 80% from more 
preferably approximately 20%. 

[0030] 

Whatever binder which is adopted for coating of magnetic 
tape practice maybe used. 

for example thermoplastic resin, thermosetting resin, 
reactive resin, and mixture of those may be used. 

When specific example is listed, copolymer, polyvinyl 
alcohol copolymer, acrylonitrile copolymer which includes 
vinyl chloride copolymer ordecoration vinyl chloride 
copolymer^ acrylic acid, methacrylic acid or ester (rubber 
characteristic resin ), polyester resin, polyurethane resin, 
epoxy resin, cellulose resin (for example nitrocellulose, 
cellulose acetate, cellulose acetate butanoic acid salt. ' 
cellulose acetate propionate etc), youcan list polyvinyl b'utyral 
resin, and polyamide resin. 



These binder have number-average molecular weight of 
approximately 200,000 from preferably approximately 2;d00. 

binder resin hydroxyl group^ carboxyl group or its salt, 
sulfoxyl group or its salt, phosphorus group or its salt, 
nitro group, nitrate ester group, acetyl group, sulfuric 
acid ester group or its salt, epoxy group, nitrite basis, has 
functional group (so-called polar group ) which possesses 
carbonyl group, amino group, alky 1 amino group, alkyl 
ammonium salt group, sulfobetaine structure, carbobetaine 
structure or other, polarity, the dispersibility of particle 
additive which can be introduced by back coating (Later 
description) because ofthis improves. 

[0031] 

In order to offer running characteristic which it is satisfied, 
outermost layer 6 has thehigh surface roughness from suitable 
surface roughness, it is desirable . 

outermost back coating layer 6 from preferably approximately 
7 nm with approximately 50 nm , from more preferably 
approximately 5 nm with approximately 30 nm , has 
arithmetic mean roughness Ra of approximately 12.0 nm from 
most preferably approximately 9,0 nm. 

From preferably approximately 40 nm with approximately 
250 nm ,with approximately 200 nm , 10 -point height 
parameter Rz where they are approximately 120 nm from most 
preferably approximately 80 nm it possesses also the outside 

£ « c — ui cf\ 
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i^hm 4anm r^fcoT. cky»*L<l±$^) 4nm A^ 
20nm r*fcoT. mUftLQtm 6.0nni 
9.0nm Vhi>nm^mit^ Ra ^Wf^o 

(^fflzi"X^>ytt»*L<(i^ 30nm A^b 
200nm Tfc-oT. J:yff*L<li$?I 40nin A^b^ 
150nm T*fcor. St»*L<li*^ 50nm A^b*?) 
80nm t?fe^ 10 Rz ^ St*^>o 

[0032] 

T?^<D^(\)vm^^tii>umw-mm^ Ra i* 

JIS-BO60M994 IZ^oTtiOmWTV^m-:^ 
Dy^Qjf—jH (stylus-type profilometer) [ Z J: o T 

[0033] 



coating 6 from more preferably approximately 50 nm. 

inside back coating layer 5 from preferably approximately 6 
nm with approximately 40 rnn , with approximately 20 hm , 
has arithmetic mean roughness Ra which is approximately 9.0 
nm from most preferably approximately 6.0 nm from more 
preferably approximately 4 nm. 

From preferably approximately 30 nm with 200 nm , 
withapproximately 150 nm , 10 -point Rz where they are 
approximately 80 nm from most preferably approximately 50 
nm it possesses inside coating from more preferably 
approximately 40 nm. 

[0032] 

arithmetic mean roughness Ra which is stipulated with 
below-mentioned Formula (1) under below-mentioned 
condition which you follow JIS-BO60 1- 1994 ismeasured 
with needle type professional phyllo- meter (stylus-type' 
profilometer ). 

[0033] 



needle: 



ES:1. 5gmA^b2. 5gm:ft$:600 



From diameter: 1.5gm 2.5 gm;curvature:600 



50/iNA^b300/i 



contact pressxure: 



From 50;mu N 300 ;mu 



N 



N 



BOUm 



cutting length: 



80;mu m 



sampling length: 80 ;mu m 



test length 



400 //m 



400;mu m 



[0034] 



[0034] 



Ra=jf<|y(x)|d!i 



(I) 



[Mathematical Formula 1] 
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[0035] 

mm Ra (D;lSlCfc/cy.7K*/c(*x^y- 
;U^^trJIS.R-35O2(C0JIB$tLrL^^S#^5i 

[0036] 

TtS(Dlf^(ii)ir<*:oT3aS*ix^ 10 ^it^?/^ 
> Rz CD/1ISI±. JIS-BO601-1994 iZ^t^X 
Ra CD;|i]Sgi:l^i:tt;5ETT*l^i:«:*^$ffll>Tfir 

It 400|/mT?fcSo 
[0037] - 
[»2] 



[0035] 

However Y displays profile data, 1 displays test length. 

At time of measurement of surface roughness Ra, sample is 
granted by slide glass (In order to be used with for example 
this invention, slide glass which is produced with Matsunami 
Glass industry KK ) of microscope which fills up requisite 
which is clearlywritten in JIS-R-3502 which includes water or 
ethanol prepares preparation. 

When water or ethanol exists excessively, reproducibility 
ofmeasurement is impaired. 

Therefore, as for measurement water or ethanol evaporating 
to certain extent, it is done with state where interference 
fiinge is visible fi-om back surface of slide glass. " 

[0036] 

10 -point height parameter Rz where it is stipulated with 
below-mentioned equation (ii )measurement, following to 
JIS-BO60 1- 1994, can be done under same condition as- 
measurement of Ra making use of same preparation. 

As for sampling length 1 with 80;mu m , as for test length 1© 
they are 400;mu m. 

[0037] 

[Mathematical Formula 2] 



Rz=i 



Ypl + Yp2 + Yp3 + Yp4 + Yp5 + Yv, + Y,2 + YvJ + Yv4 + Yv5 



5 



(Ii) 



[0038] 

a^lS Yp5 l±SPffig$ 1 

»Yv2»Yv3,Yv4 

tS^Xf Yv5 l±fF<ffiS$ 1 \^<0 5 OCDSffi^CDS 
[0039] 

^tB^l^ffi* Ra tSiilSM^^^^^-^ Rz liz! 
m Inm *^biKl 700nm OW-^m^f-V-^X^^t. 

^mm^^^mLxmmo^mn^^oiz 

LXM^\ 
[0040] 

Wl^M 6 liff*L<lii^ lOnm 200nm'T? 
feoT. <fey»*L<li$?I 50nm A^b$?I 80nm <D 



[0038] 

However as for Ypi,Yp2,Yp3,Yp4 and Yps with height of 
maximum score of5 inside test length 1, as for Yvi,Yv2,Yv3,Yv4 
and Yv5 it is a height of minimum of 5 inside test length 1. 



[0039] 

arithmetic mean roughness Ra and height parameter Rz are 
function of size of inorganic particle which is used for 
coating. 

Approximately using inorganic powder which possesses 
average particle size ofapproximately 700 nm from 1 nm, it is 
possible to obtain the desired characteristic. 

[0040] 

outermost layer 6 with approximately 200 run , includes 
inorganic particle whichpossesses particle size of range of 
approximately 80 nm from more preferably ^proximately 50 
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l±$?) 0.1 ju m *^b$tl 0.5 m t?fcoT, <ky ifSL 
<li3K) 0.1 /i m A^b^i) 0.15;/m ©Kffl-efei), 

zi-^r^<f<Dm^u=f-<Dmitm s A>b$?) 90 

®ffl^^^■5^40^»*LL^a-^-('>■^f(±^^f*L 
[0041] 
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nm from preferably approximately 10 hm. 

thickness of outer layer which is granted to magnetic tape 
from preferably approximately 0.1 ;mu m with approximately 
0.5;mu m , is rangeof approximately 0.15;mu m from more 
preferably approximately 0. 1 ;mu m. 

Quantity of inorganic particle of coating from approximately 
5 withapproximately 90 weight% , is approximately 50 
weight% from more preferably approximately 42. 

coating where present time when it is applied is desirable has 
preferably below-mentioned characteristic. 

[0041] 







Ra:9. 0t^h>A2. OnmRq:11. 0A^b14. 0nmRz:80. 0A^»b120. Onm 






surface roughness 


Ra:9.0 to 1 2,0 nm Rq;l LO to 1 4.0 nm Rz:80.0 to 1 20.0 nm 








8. 4xl04;!)^b4x105Q/7.^X7 


resistance 


8.4 From X 1 04 4 X 1 05 :oa /square 


550 




800nm 


COS 


St$:6-10% 






550 


800 nm 


Counter 


Shooting ratio: 6- 10% 


5 \tm 




U ^ 5nm lOOnm "Cfc inner layer 5 with approximately 100 nm , includes inorganic 



•oXs Mif-^LKltm 20nm A^biS^I 35nm Om 

|^l(DJf$li}f*L<(* 0.1 //m A^b*?I 0.5 urn 
r*M. <fcyif^L<(i*?I 035umf3^i^m 0.40 
m'efc'So 

mm 80 aM%t?&y> i:m^L<{tm 30 A^ 

^ai:Lr^lbti^=3-x^>y(±»*L<fiT 



particle whichpossesses particle size of range of 
approximately 35 nm from more preferably ^proximately 20 
nm from preferably^ approximately 5 run. 

thickness of inner layer from preferably 0. 1 ;mu m with 
approximately0.5;mu m , is approximately 0.40;mu m from 
more preferably approximately 0.35;mu m. 

Quantity of inorganic particle of coating from preferably 
approximately 5 withapproximately 80 weight% , is 
approximately 40 weight% from more preferably 
approximately 30. 

coating which is acquired as result has preferably 
below-mentioned characteristic. 



[0042] 




[0042] 










Ra:6. 0;!)^e>9. 0nmRq:8. OA^blO. 0nmRz:50. 0*^^80. Onm 






surface roughness 




From Ra:6.0 from 9.0 nm Rq:8.0 to 1 0.0 nm Rz:50.0 80.0 nm 












5. 0X105 *^b2X106Qy^7.^XT 


resistance 






5.0 X 10 5 to 2 X 106 :oa /square 
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550 




800nm 


OS 


it^:<10% 






550 




800 nm 


Counter 


Shooting ratio < 10% 







1^ 



:^mm\zisi^xmmtj:mmz{ttzt^ii. mm 

mizn^OUTO TiO.Ti02. Qf-Fe203. 
BaCOs . BaS04 . Fe304 . a -AI2O3 s y-AIjOb . 
CaCOj . CrjOs . ZnO . ZnS04 . 0£ -FeOOH . 
Mn-Zn 7x^-rh. Ni-Zn 7x^-f ZnS. Slb:^ 

UlSSm. Si02. fccti;>;r^^)^ 

[0043] 

*«BJ-eCDffiffl|CS*$*l4-9"^XCD®ffll^ 

3>(Cabot CorporationX^HT-tH^JL— 
lltl Billerica). Je:^-7t?>«^jC^a(0*). 
<biS(H*). m5S*-7K>(0*)fcci:i; AkzoN. 

[0044] 

fct^li.»«t4il^bxX.AT0.iT0 fccki; 



useful inorganic powder includes blend of carbon blacks 
metal powder^ metal oxide s metal sulfide ^ and 
above-mentioned ones in back coating layer of this case. 

If as for types of powder average particle size enters into 
above-mentionedrespective range, especially it is not limited. 

Regarding to this invention, for example substantially TiO^ 
Ti02s ;al of the particle of spherical shape -Fe203^ BaC03^ 
BaS04^ Fe304^ the;al -AI2O3. y-AbOa. CaCOs^ CrjOa. 
ZnO. ZnS04. the;al -FeO OH. Mn-Zn ferrite. Ni-Zn 
ferrite. ZnS. tin oxide ^ antimony dope tin oxide (ATO ), 
indium dope tin oxide (ITO ), there is a silicone resin which 
possesses three-dimensional network structure which is 
formed with siloxane bond which methyl group connects to 
indium oxide, carbon black, graphite carbon. SiO:. and 
silicon atom in the useful powder . 

Above among inorganic powder which are enumerated, : 
carbon black or other black powder especially isdesirable. 

By carbon black particle , further benefit that is offered, 
electrical conductivity isacquired, antistatic characteristic is 
• granted to consequently tape. 

[0043] 

carbon black which is included in back coating if it is a 
available carbon black with the market which possesses size 
and imiformity which are required, isgood any ones. 

for example channel black, furnace black, acetylene ■ 
black, thermal black, or carbon black which graphitization 
is done may be used. 

Cabot Corporation (Cabot Corporation ) (United States 
Massachusetts Bi llerica ), Asahi Carbon Co. Ltd. (DB 
69-087-8145 ) KK (Japan ), Mitsubishi Kasei (Japan ), Tokai 
Carbon Co. Ltd. (DB 69-056-9975 ) (Japan )and it can 
procure carbon black particle inside range of size which 
isrequired to use with this invention from Akzo N. V. 
(Netherlands ). 

[0044] 

Non- black inorganic conductivity particle placing in several 
Working Example of invention. 

As for particle of for example electrical conductivity tin 
oxide. ATO. ITO or indium oxide, it is not a light which itis 
reflected or is absorbed and when light which transmits 
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100 {zSniLX. m 10 800 -efcoT. i^lC 
30 t^im 700 -CfeoTs i^SWlCl±iii?l 50 A^ 
700 <Z>fift-ef£lt#a-ri)o 



[0045] 

C <D cfc 3^? 3— r-Oy (C- «afi<I ffl S ji 
^J(c(i)li)»i?fcJ:t;)ill!*Kx7.x;uA<fc-5o 

I'Ms ijzfjjvms ij^T^m, y'tf'jym. s'jx 

U>^(isostearic acid). 'jyL/>^. ^U-f>K. 
x^'Ti^^K. '<'s>K. 7P>K. =i/N^7K, -7 

u-i'^K. ;i'^;uK. 7i?e>K, e^u>K. 
fllB*Kx;^xJU5S7tSiJ(D^]|ci*, 16 A^P> 46 <D 

LX. m 0.05 *^e>iK) 15 T?feor, ff*L<lil^ 

0.2 10 (Dmmtmn^i^^o 



[0046] 

^ft^<&mtitMzmitm±mt:^^Lxi, 

K^bl»±mi*»*L<l±. 100 
irJ^LT. m 0.5 20 Xib-oXs i^lcf?) 3 

10 aiMRtumiathio 
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isutilized in reading of servo signal because translucent is 
high, itprobably is profitable. 

Pertaining to this, tin oxide ^ ATO^ ITO and indium oxide 
are included in thedesirable inorganic conductivity particle . 

inorganic conductivity particle from approximately 10 with 
approximately 800, fromespecially approximately 30 with 
approximately 700, from approximatelySO exists specifically 
with just weight of approximately 700vis-a-vis weight 100 of 
preferably V binder. 

[0045] 

If it is a desire, back coating layer 5 and 6 may contain 
lubricant and curing agent or other other additive. 

In this kind of coating generally there is a aliphatic acid and a 
aliphatic ester in the useful lubricant . 

When example of aliphatic acid lubricant is listed, for 
example caproic acid^ caprylic acid* capric acid* lauric 
acid* myristic acid* palmitic acid* stearic acid* isostearic 
acid (isostearic acid ), there is a linolinic acid* oleic acid* 
elaidic acid* behenic (docosanoic ) acid* malonic acid* ' 
succinic acid* maleic acid* glutaric acid* adipicacid*: 
pimelicacid* azelaicacid* sebacic acid* 1,1 2- dodecarie 
di-carboxylic acid, and a octane dicarboxylic acid. 

Above from 16 possessing carbon atom of 46 with total, ilkyl 
ester of fatty acids which is enumerated is included in 
example of aliphatic ester lubricant. 

It is useful phosphate ester* fluorine containing compound 
and silicone compound or other inorganic acid ester etc as 
lubricant 

lubricant, from approximately 0.05 with approximately 15, 
just the weight of approximately 10 is granted to typical from 
preferably approximately 0.2 weight of binder approximately 
vis-a-vis 100. 

[0046] 

In addition as for back coating layer, it is possible to contain 
antioxidant inorder to improve stability of coating. 

antioxidant from approximately 0.5 with approximately 20, 
just weight of approximately 10 is added from especially 
approximately 3 vis-a-vis weight 100 of preferably* colored 
substance. 

Even when with back coating composition using, if it is a 
antioxidant which does not have problem, making use of what 
ones it is good. 
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[06] 
[gl7] 
[08] 
[09] 
[010} 

m^^^tmm a-a lC;iJofc«lB§Sfa0T*fc^o 

[011] 

[012] 
[013] 



[014] 

¥7t^i:SA^t»SStLfc^^*"r»0rfc^>o 
[015] 

5^fSJB80'e3&^fco 
[016] 

/^^->A^bSl^L/c3t^^1-«^li^S0r*fc^»o 



which shows method in order to achieve servo 
push-pull method in conceptual. 

which shows method in order to achieve servo 
push-pull method in conceptual. 



which shows method in order to achieve servo 
push-pull method in conceptual. 



It is a figure 
control with 

[Figure 6] 

It is a figure 
control with 

[Figure 7] 

It is a figure 
control with 

[Figure 8] 

It is a figure which shows discontinuous pattern of servo 
mark. 

[Figure 9] 

It is a outline top view which shows consecutive cavity or 
detectable servo truck of the shape of hole. 

[Figure 10] 

It is a conceptual cross section diagram which parallels to 
cross section a-a&apos; which shows structure of magnetic 
tape of Figure 9 which possesses servo truck which was 
formed with mark which engraving is done with laser . 

[Figure 11] 

As explained here, on unrecorded surface of tape which was 
formed in the optical detectable servo truck it is a figure 
which shows process in order the engraving to do with laser . 



[Figure 12] 

It is a enlarged planar view which shows servo tracking 
pattern of single line. 

[Figure 13] 

It is a conceptual diagram which shows light which is 
reflected from rough back coated surface. 

[Figure 14] 

It is a conceptual diagram which shows light which is 
reflected from smooth surface. 

[Figure 1 5] 

It is a conceptual diagram which shows double layer back 
coating system of this invention, fc. 

[Figure 16] 

It is a conceptual diagram which shows light which is 
reflected from back coated surface and servo tracking pattern. 

[Explanation of Symbols in Drawings] 
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[Figure 8] 



[Figure 9] 
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[Figure 13] 
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[0047] 

?i1b^J(±/^^>^C7)|ia 100 (C?*LT$^J 5 A^b 
40 V&r>X. if^L<\tm 5 A^b$?I 30 (DM 

[0048] 



-s^S0lllcfcl^T..Jlfso^»A<?§j«*lc5^ 

m^\tif^L<\m 10 A^b^K) 50 «*%-e&o 

!^(Z$tl 20 40 aa%0@if^5J^^ZI- 



[0049] 

USSN09/191,321 ^fbl/lC^Sif^l^H 5,532,042 
•^fccfcl/H 4,868,046 ^iClHK^ixTl^^o 

[0050] 

^tlfcnS 6 0Ji$li»^L<li$?I 0.05//m *N 
b$?) 2.0// m "Cfcor. <fcyff^L<l*$?I 0.1 // m 
*^b$?I 0.15/ima)effl-efe>5o 



When specific example of appropriate antioxidant is listed, 
there is a bis (4 -t-butyl-1, 2- dithio 37x Nora — jp7 ) 
copper-tetra-n- butyl animonium and a bis (4 -t-butyl-1, 2- 
dithio "^x Nora — jp7 ) nickel-tetra-n- butyl ammonium. 

[0047] 

As for curing agent including curing agent of isocyanate salt, 
there is for example "CORONATE L " (It is a trademark of 
Nippon Polyurethane Industry Co. Ltd (DB 69-062-0273 ). ) 
and a amine curing agent. 

curing agent from approximately 5 with approximately 40, 
just weight of approximately 30 can be added from preferably 
approximately 5 vis-a-vis weight 100 of binder. 

[0048] 

If it is a desire, back coating composition furthermore may 
contain stabilizer. 

In order to form back coating layer useful back coating 
composition can be compounded with technology which in 
order to produce coating of these type is recognized. ^ 



In one Working Example, substrate 2 coating is done witH 
coating composition which theabove-mentioned component 
disperses in solvent back coating layer is formed on tape by . 

As example of appropriate solvent, you can list ketone; . 
esters ether^ aromatic hydrocarbons chlorinated 
hydrocarbon and the cellosolve solvent. 

solvent with approximately 50 weight% , just quantity where 
the coating composition has solid component of 
approximately 40 weight% from especiallyapproximately 20 
is used from preferably approximately 10. 

[0049] 

back coating composition of this case may be formed by 
formation of coating ofstain with appropriate whatever 
technology. 

method in order to compound back coating composition being 
widely known, is statedin application U.S. Patent 
SN09/191,321 and U.S. Patent 5,532,042 number and 4 
th,868,046 numbers in for example co-pending. 

[0050] 

thickness of outer layer 6 which was formed coating 
composition is granted by from preferably approximately 
0.05 ;mu m with approximately2.0;mu m , is range of 
approximately 0. 1 5;mu m from more preferably 
approximately 0. 1 ;mu m. 
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thickness' of inner layer 5 which is formed this and coating 
composition is grantedby from preferably approximately 
0.05;mu m withapproximately 2.0;mu m , is range of 
approximately 0.4;mu m from more preferably approximately 
0.35;mu m. 

[0051] 

In another Working Example, back coating layer may include 
only inorganic particle. 

This kind of coating can be formed from for example 
below-mentioned method (1) with any among (3). 

[0052] 

(1) chemical vapor deposition method (CVD ) or physical 
vapor deposition method (PVD ) or other thin film formation 
process. 

[0053] 

coating do substrate 2 with solution or dispersion of inorganic 
particle in the solvent which can contain (2) according to need 
siufactant. 

Or 

extrusion molding do substrate 2 simultaneously with (3) 
polymer or solution or dispersion of inorganic particle in ' 
polymer emulsion, 

[0054] 

When back coating layer includes inorganic particle or other 
component, other component above-mentioned sort may 
include binder and lubricant etc which canbe introduced by 
layer. 

Granting inorganic powder in addition to desirable carbon 
black particle, whensimultaneously coating doing back 
coating layer 5 and 6 in wet on wet system which youexplain 
in detail after for example, it is possible not to become 
thedisturbance of connecting these 2 interlayer. 



[0055] 

substrate coating it does inside back coating layer 5, with 
composition which includesinside one or more of 
above-mentioned additive component which is dispersed in 
solvent as inorganic particle^ binder ^ and option, in 
Working Example where presenttime is desirable, it is formed 
by. 

After that, outside back coating layer 6 is formed coating 
composition which inorganic particle and the binder disperse 
in solvent is granted to substrate which coating isdone with 
inner layer with . 
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[0056] 

1 (7)^1•ffl/^••v^7=l-^^^'>^JI 6 li. 
■9— Tt-CT— j7A<#-§-$tT.4HtrlC. 550nm A^^> 
800nm OT^^IC'>?5:<i:t 5%7?fco-C. J?*L< 

[0057] 

-'r^l^fm<Di\'}-y 10 *5*t/l^/<^-:/M 

ie(2)l-<feoTS:b$*l-5ffl(i» io%JJi±-efco 
Ts 40%Ja±t?&•5Ci:A<»*LL^o 

[0058] 

[Sa.3] 



'%) = 



[Rm-Ro] 



Rm 



xlOO 



back coating composition can be granted with continual 
coating or any of thesimultaneous coating. 

When continual coating method you consider to productivity 
being low, as fordesirable coating method following to wet on 
wet system, by fact that it grants coating of both 
simultaneously, productivity increases because ofthis. 

[0056] 

outside back coating layer 6 of magnetic tape 1, before servo 
mark is granted, when they are 800 nm from 550 nm, with 
5%, has reflectivity approximately of 10%range at least from 
preferably approximately 6%. 

[0057] 

In order to achieve correct servo control, value which is 
displayed with the pattern 10 of back coated surface and 
change namely below-mentioned equation (2) of reflectivity 
at wave length of incident light which is used for reading of 
servo signal between non- pattern domain, with 10% or more , 
is especially40% or more, it is desirable . 

[0058] 

[Mathematical Formula 3] 



(2) 



[0059] 

^>^^/^^i-:/(DSIt^(%)^S*:)L.Rm (iA 
[0060] 

>i^v7.xA 7 (i. El 3 fccfcl/H 9 [C^^ti^ck 
$bl::. 10 1*0 8 lc^$+i^)cfc3l::x- 



[0059] 

However as for Ro reflectivity (%) of servo tracking pattern 
in wave lengthof incident light is displayed, as for Rm 
reflectivity (%) of domain other than servo tracking pattern in 
wave length of incident light is displayed. 

[0060] 

back coating system 7 of magnetic tape 1, as shown in Figure 
3 and Figure 9, has theline of longitudmal direction of 
magnetic tape 1 or pattern 10 of mark with this Working 
Example . 

With Figure 3 line of 4 is shown, but lines of an other 
quantitywhich parallels to straight Ime of 1 or longitudinal 
direction of tape 1 may beused. 

In addition as for pattern, one which parallels to longitudinal 
direction of tape 1 or it is good even with curve of sine wave 
of the plural. 

Furthermore, pattern 10 as shown in Figxire 8, may include 
portion (for example separate mark )of discontinuous line in 
longitudinal direction of tape 1 , as or from Figure 9 shown in 
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[0061] 

a 8 [ZTFt^Hx^/^^—y 10 Its ^^'r—'lf 1 (0 
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IOafcJ:i; lOb (ix— :^ 1 <Dfi*:&[p](c5 

10" ;^)^bifei) 30" Tfc^o 

lOafccki; 10b (DS^Ii^Ll^A^SfcliS 

ai^* lOa fcjci; 10b CD»*U^S*li^ 5mm 
AMb HOmm Tfcy. ^izfl^ 5mm A^b^^l 80mm 

^^"^tjitn^ lOa fcctt; lOb CDrB^DPslPi g 
[0062] 

[0063] 

b 300nm <DlBffl<7)S^n^L/-1f^fee-A^fi: 
■tr:^|::cfcoTfe^$^^^#Sc 



Figure 1 1, to include consecutive hole or cavity ispossible. 
[0061] 

pattern 10 which is shown in Figure 8 being able to attach 
angle of the:th deg vis-a-vis longitudinal direction of 
magnetic tape 1, is formed member 10a which is arranged 
over again and, -just the:th deg angle r5 If and others il it 
is by member 10b. 

member 10a and 10 b are arranged mutually alternately in 
longitudinal direction of tape 1. 

angle:th position "CJ It exerts influence on precision with 
the servo tracking . 

sufficient position 1+ in order to guarantee precision 
desirable angle: thfrom approximately 5 deg with 
approximately 85 deg, is approximately30 deg from 
preferably approximately 10 deg. 

length of member 10a and 10 b is equal, or is possible 
todiffer, but preferably it is equal, 

length where member 10a and 10 b are desirable 
fromapproximately 5 mm with 140 nmi , is approximately 80 
mm fromespecially approximately 5 nun. 

spacing g between member 10a and 10 b which form each 
pair is asnarrow as possible, it is desirable . 

servo signal of pattern 10 which is shown in Figure 8 can be 
done the read-out in same way as pattern 10 which is shown 
in Figure 3. 

[0062] 

pattern 10 which displays servo information is granted to 
magnetic tape before preferably using. 

Occasion where magnetic tape 1 is used, with light which 
possesses predetermined wavelength pattern is irradiated from 
unrecorded surface of tape 1 , thelight which it was reflected 
or was absorbed, or is detected. 

Because of this, servo signal is grasped as strength of 
reflected light betweennon- pattern domain of pattern 10 and 
back coating or contrast of absorbance. 

[0063] 

servo tracking pattern which was formed to back coating 
system 7 can be formed with engraving process which 
irradiates back coating layer with energy beam such as 
electron bearn^ particle beam or other laser beam which 
possesses ultraviolet light laser light beam or other^ 
appropriate wavelength of rangeof 300 nm from for example 
approximately 260 nm. 
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// m T*fcor . ^izm 0.5 m A^b$?l 0.8 /i m T* 



This way, cavity which was formed passing by outer layer 6, 
extends toin back coating layer 5, can form pattern which is a 
pattern of dot whichis separated in transverse direction 
vis-a-vis for example tape, detectable mark is formed in 
optical. 

It reaches point where mark of range of approximately 10 
micron can be formed from approximately 1 micron with 
liaser engraving process . 

Therefore, it depends on back coating layer of tape of width 
of 1 .5 inch (As for 1 inch similarity below approximately 2.54 
cm. ) and can keep multiple servo truck. 

Including dot of consecutive group which is possible toadopt 
laser light in order to form servo truck of plural on for 
example back coating layer 6 and 5, as for each of servo truck 
being separated in linear, isprovided, dot of each group is 
arranged in transverse direction vis-a-vis one part of back 
coated surface. 

Putting spacing in longitudinal direction of tape regularly 
calcining orwith irradiating surface which etching is done 
with laser engraving process , cavity 7' (Figure 9 and Figure 
10 reference) of predetermined depth which is arrianged is ■ 
formed. 

Putting in place spacing regularly, pattern is formed by cavity 
which is arranged. 

Figure 10 is sectional view of cavity T of back coating system 
7. ■ 

[0064] 

In order to form servo tracking pattern which makes correct 
servo control possible, laser beam for forming pattern from 
preferably approximately 0.1 ;mu m withapproximately 30;mu 
m , has diameter of approximately 10;mu m from especially 
approximately 1 ;mu m. 

output power of laser beam is selected way cavity is formed 
withoutcausing damage to other layer which forms magnetic 
tape 1 and the substrate 2 in order etching or to calcine back 
coating layer. 

This kind of output power from approximately 1 mW with 
approximately 50 mW , is range of approximately 25 mW 
from especiallyapproximately 3 mW concerning incident 
beam of preferably one. 

Approximately making use of pulse where high output laser 
beam of approximately 100 W is short from 1 W it is good. 

wavelength of laser beam, from preferably approximately 
0.5;mu m withapproximately 1.3;mu m , is approximately 
0.8;mu m fit)m theespecially approximately 0.5;mu m 
considered as viewpoint of the light absorption of coating. 
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wavelength of laser beam from approximately 0.2;mu m 
withapproximately 1.3;mu m , is approximately 0.8;mu m 
from theespecially approximately 0.25;mu m considered as 
viewpoint of the light absorption of preferably^ carbon 
black. 

[0065] 

Figure 12 is enlarged planar view of servo tracking pattern. 

In this Working Example, pattern is consecutive cavity or 
hole of the linear which was formed on approximately center 
line of transverse direction of the tape 1 . 

With this kind of pattern case of reading of servo signal 
sensitivity increases. 

cavity T in order to designate influence of heat for the 
substrate case of pattern formation with preferably^ correct 
servo control as possible as minimum,from approximately 
0.1 ;mu m with approximately 30;mu m , has width W of 
approximately 20;mu m from especiallyapproximately l;mu 
m. 

length L of each cavity T in order to guarantee detection of 
the preferably^ servo signal, from approximately 1 ;mu m ^ 
with approximately 100;mu m ,is approximately 20;mu m 
from especially approximately 2;mu m. 

distance P between cavity T which is adjacent in order to 
grasp theindividual cavity 7' with preferably s high 
sensitivity, from approximately 2;mu m withapproximately 
100;mu m , is approximately 90;mu m from theespecially 
approximately 50;mu m. 

distance P is selected in order to become much large value 
whichdivides velocity of tape with P bandwidth of exercise of 
transverse direction of tape or in comparison with bandwidth 
which isexpected. 

Because of this when you can improve sampling data, you 
understand. 

depth of each cavity T thickness of preferably ^ inside back 
coating layer 5 approximately 1/3, the more preferably from 
2/3, is range to thickness entirety of inside back coating layer 
5 at least at least. 

[0066] 

As option, as for tape which is shown in Figure 9 and Figure 
10 reflecting property of servo tracking layer which is kept on 
back coating it is possible toinclude reflective layer which 
offers reflective layer in order to improve, consistsof back 
coating layer 5 and aluminimi or other material which is 
arranged between substrate 2 . 

[0067] 
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Figure 2 shows process of one in order to form servo layer on 
tape. 

As illustrated, laser engraving process which directs laser 
beam 41 of wavelength whichis selected destined for surface 
which means with to be able toattach mark, can be adopted, 
because of this above-mentionedway, with optics servo head 
be detected can, line or consecutive holeis formed in surface. 

As for Figure 1 1, pattern 45 which possesses 3 mark where 
top ofaxis of transverse direction lines up vis-a-vis 
perpendicular axis, shows Working Example which is formed 
with tape which possesses mark 46 of pliual which was 
formed on in edge of tape. 

pattern of for example 3 mark may incline approximately 7 
deg from axis. 

In addition as shown in Figure 11 , in order consecutive 3 dot 
pattern of plural which can extend with laser beam 47 (From 
for example approximately 260 nm UVlaser beam of range of 
330 nm ), alongside one part or total length of tape, is over 
again arranged (thr ee dot pattern ) to form 45 tape is 
irradiated. 

In desirable Working Example, laser beam 47 forms hole in 
back coating layer whichfrom approximately 2 micron 
contains carbon black with order ofapproximately 10 micron, 
as for pitch between mark 46 fromapproximately 1 micron 
with approximately 6 micron , as for pitch between pattern 45 
they are approximately 100 micron from approximately ! • 
micron. 

But, size and pitch of mark can change according to 
thespecific application, it probably is clear in person skilled in 
the art . 

[0068] 

servo truck directs laser beam or other light source to back 
coating layer 6, with "You are grasped 

cavity 7' unpattemed portion of back coating layer 6 reflects 
light with embodiment whichdifFers. 

As for Figure 1 3, it is a conceptual diagram which shows 
incident light beam 50 which isdirected to surface where back 
coating 6 is rough. 

As shown in Figure 13, in surface whose layer 6 is rough 
scattering it does reflected light 50' in several directions. 

Contrasting with this, light 50 which is reflected from smooth 
layer 5 ' scattering does not do Figure 14 excessively, it 
shows. 

Figure 15 is conceptual diagram of back coating system of 
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this invention where hole 7 ' forms portion of optics servo 
truck pattern. 

In Figure 1 5, as for outside back coating layer 6 including 
large carbon particle 6', as for the inside back coating layer 5 
it includes small carbon particle 5'. 

cavity 7' which forms portion of optics servo truck penetrates 
layer 6, layerS is formed at least to one part. 

As shown in Figure 1 6, light \yhich hits to back coating 6 it 
reflectslight which hits to cavity with embodiment which 
differs. 

This difference can be detected, with kind of optics detection 
system which is shownin Figiire 4. 

[0069] 

Because of reading of servo signal, with approximately 1300 
nm , thelight which possesses wavelength of ^proximately 
800 nm from theespecially approximately 500 nm is used 
from preferably^ approximately 300 nm. 

[0070] 

general item regarding magnetic tape with this invention is' 
explained below. 

Especially, if it does not touch, explanation below is coriimon 
ones theabove-mentioned Working Example vis-a-vis ' 
entirely. 

[0071] 

magnetic layer 4 is formed strong magnetic powder and 
magnetic coating composition which includes binder are 
granted to substrate of tape with . 

magnetic tape 1 is magnetic tape of type which coating is 
done. 

for example magnetic recording coating is stated in U.S. 
Patent 4,746,542 number, 5 th,7 18,964 numbers and 5 
th,532,042 numbers. 

[0072] 

Strong magnetic powder which can be used includes needle^ 
spindle condition or the tubular particle. 

As for strong magnetic powder of needle or spindle condition 
including the ferromagnetic metal powder which designates 
iron oxide powder of iron and ferromagnetism as the main 
component, tubular strong magnetic powder includes 
ferromagnetism hexagonal ferrite powder. 

magnetic recording coating is already stated being widely 
known in technological field. 
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Desirable magnetic coating is stated in application U.S. Patent 
SN09/191,321 number whichsame person owns in 
co-pending. 

[0073] 

tape may include (It is shown in drawing as layer 3, ) 
interlayer. 

interlayer 3 probably is magnetism or nonmagnetic any . 

It is a layer where magnetism interlayer 3 is formed magnetic 
powder^ non- magnetic powder ^ binder and the magnetic 
coating composition which designates solvent as main 
component are used by ,contains magnetic powder. 

nonmagnetic interlayer 3 is layer which is formed non- 
magnetic powders binder and nonmagnetic coating 
composition which designates solvent as main component arc 
used by . 

We assume that coating composition of interlayer 3 which is a 
magnetism or a nonmagnetic any iscalled interlayer coating 
composition inclusively. 

interlayer composition which can be used by this invention is 
stated in application09/191321 in for exan^)le co-pendirig. 

[0074] 

substrate 2 may be made, with whatever conventional ' 
material which is a public knowledge as thekind of magnetic 
tape which from second column^ third 0 line of Japan 
Unexamined Patent Publication Hei 9-35246 is stated in 4 th 2 
lines. 

Among material which are stated, polyethylene terephthalate 
(PET ), polyethylene phthalate (PEN )and polyamide or 
other nonmagnetic material is suitable. 

substrate 2 in order to achieve preferably^ high recording 
capacity, has thickness ofespecially approximately 5;mu m or 
less with approximately 6;mu m or less . 

Providing layer in order to make glueing easy on aspect of the 
substrate 2, it is possible to improve adhesion strength for 
other layer. 

[0075] 

thickness entirety of magnetic tape 1 under preferably 
approximately 7;mu m, isapproximately 6.8;mu m from more 
preferably approximately 4.5;mu m. 

magnetic tape of namely, above-mentioned Working Example 
is something of verythin type. 

Generally, stiffness of magnetic tape decreases when 
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thickness decreases. 

contact area of magnetic tape and magnetic head is easy to 
decrease, outputdecreases because of this. 

When it possesses metal layer where magnetic tape 1 high 
stiffness is thin, the magnetic tape thickness is little of has 
high stifftiess in spite. 

Therefore, as for Working Example which provides thin metal 
layer, entire thickness is decreased without pulling up 
problem that stiffoess decreases, itis profitable in point that 
recording capacity increases with . 

[0076] 

preferred method in order to produce magnetic tape which 
you follow this invention isexplained below. 

Granting magnetic coating composition in order to form 
magnetic layer 4 and interlayer coating composition inorder to 
form interlayer 3 simultaneously to substrate 2 with wet on 
wet coating system, in magnetic layer it forms coating layer 
which corresponds 4 and interlayer 3. 

As for namely, magnetic layer 4 it is provided with state 
which can dampen preferably^ interlayer 3. 

[0077] 

magnetic field orientation treatment is administered by 
coating layer , is dried, material which the coating is doiie is 
wound. 

calendering is administered by material which coating is 
done, the back coating composition is granted by back surface 
of substrate 2 and inside back coating layer 5 and 6 is formed. 

Replacing to this, before forming interlayer 3 and magnetic 
layer 4, it ispossible to form back coating layer 5 and 6. 

material which coating is done from approximately 40 deg C 
withapproximately 80 deg C between approximately 100 hour 
ones maturesfrom approximately 6 hours, is cut off by 
specified width, magnetic tape 1 isacquired because of this. 

Before using magnetic tape 1, specified pattern 10 which 
gives servo signal is formed on back coating layer 5 and 6. 

[0078] 

Simultaneous coating technology in above-mentioned wet on 
wet coating system fi*om 4 th Col. 2 third one row of Japan 
Unexamined Patent Publication Hei 5-73883 is stated in 4 th 
Col. 3 third one row. 
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This before interlayer coating composition dries, is 
technology which grants magnetic coating composition. 

When you follow this technology, a leak of droplet can cope 
with therecord of high density little, magnetic tape where 
diirability of coating layer issuperior is acquired. 

[0079] 

Before each coating composition dries, magnetic field 
orientation treatment is done. 

With approximately 40 kA/m or greater , from preferably 
approximately 80 magnetic field ofSOO kA/m, imparting it 
does this treatment parallel with sidewhich coating is done 
with magnetic coating composition, or fi*om approximately 80 
itpasses through material which coating is done in solenoid 
type magnet of 800 kA/m, to state which can dampen 
magnetic coating composition, it can bedone by . 

When this treatment is done under this kind of condition, 
strong magnetic powder of magnetic layer 4 in longitudinal, 
direction of tape 1 reaches point whereorientation it is done. 

This way air whose in order strong magnetic powder which 
orientationis done at time of drying process after from that 
orientation not tochange to try approximately 50 deg C are 
warm fi*om approximately 30 deg C immediately before 
magnetic field orientation treatment is given fi-om upward 
direction of magnetic layer 4, in order to adjust residual 
solvent content of each layer, coating material isdried in 
advance is desirable, 

[0080] 

Drying coating layer is done gas which fi*om for example 
approximately 30 deg C is heated to approximately 120 deg C 
is supplied by , 

You can adjust extent of drying supply amount of temperature 
and the gas is adjusted with . 

[0081] 

calendering of coating material is done with for example 
supercalendering process , as for this of the metal roll and 
combination with cotton roll or synthetic resin roll?, or 
between the metal roll or other 2 roll of one pair, film which 
coating is done is passedincludes . 

calendering fi-om preferably ^ for example approximately 1 
kN/cm under line pressure ofapproximately 5 kN/cm firom 
approximately 60 deg C is done with the temperature of 
approximately 140 deg C. 

[0082] 
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It is possible also to grant magnetic coating composition and 
interiayer coating composition with general continual coating 
technology . 

[0083] 

Referring to that desirable Working Example, you explained 
magnetic tape of the this invention, but this invention is not 
limited in these and various modificationsand deformation 
can be administered without emotion of this invention 
ordeviating from range you understood to be. 

[0084] 

With any of Working Example which is stated for example 
here magnetic tape 1 as magnetic layer 4 and option is 
multilayer stmcture which possesses the interiayer 3 on 
substrate 2, but this invention is applicable even in magnetic 
tape whichdoes not possess interiayer. 

[0085] 

With magnetic tape I of this invention, in order to possess 
appropriate reflectivity or index of refraction etc, servo . . 
control is achieved making use of light whichit was reflected 
or was absorbed material which forms back coating layer 5 , 
and 6 isselected by . 

[0086] 

pattern and substitution which are printed on outside back - 
coating layer 6 with gravure coating or inkjet printing or other 
various printing or coating method it is possible to obtain 
cavity 7' (servo tracking pattern ) which was formed to back 
coating layer. 

With this modified example, as for servo tracking control it is 
done difference of the optical property of printing pattern and 
other domain of unrecorded surface side is utilized by. 

[0087] 

Furthermore, servo tracking pattern in above-mentioned 
Working Example continuing in the longitudinal direction of 
(a ) magnetic tape 1 , is good even with combination with 
discontinuous line which possesses specified width which is 
arranged alongside line of one or more which possesses 
specified width which extends and longitudinal direction of 
the(b)tape 1. 

servo tracking pattern line or curve* or may include dot 
which isarranged with combination. 
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[0088] 

servo tracking pattern may include (Circle and rectangle ^ 
triangle^ cruciate or other ) dot or those combinations, 

[0089] 

magnetic tape of this case substrate 2 and may possess primer 
layer interlayer 3 or colored layer 5 between. 

[0090] 

magnetic tape which you follow above-mentioned Working 
Example is something of type which coating is done, but it 
can produce effect of this invention equally even with when 
this invention is applied to magnetic tape of metal 
accumulation type. 

[0091] , 

magnetic tape which you follow this invention is suited for 
DVCtape^ 8 milli video tape and the DACtape or other 
audio-visual record tape and DLTtape^ DDStape^ 1/4 inch 
data cartridge tape and data 8 milli tape or other data storage 
tape. 

[0092] 

{equivalent substance } You can recognize many equivalent 
substance of specific Working Example which isstated here in 
person skilled in the art . 

This kind of equivalent substance is included is intended with 
Claims of ibid. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

It is a conceptual diagram which shows structure of first 
Working Example of magnetic tape whichyou follow this 
invention. 

[Figure 2] 

It is a figure which shows method in order to form servo 
tracking pattern the laser beam is irradiated with in conceptual 
in back coating layer. 

[Figure 3] 

It is a enlarged fragmentized view of back coating layer which 
possesses servo tracking pattern which engraving is done, 

[Figure 4] 

It is a figure which shows method in order to achieve servo 
control with push-pull method in conceptual. 

[Figure 5] 
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